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(54) PRODUCTION OF PARTIAL GLYCERIDE CONTAINING HIGHLY UNSATURATED 

FATTY ACID 

(57)Abstract: 

PURPOSE: To obtain the subject oil and fat for medicines, foods, etc., for health containing a 
highly unsaturated fatty acid in high concentration by reacting an oil and fat with a lipase in 
the presence of glycerol and carrying out the reaction while lowering temperature step by 
step under specific conditions. 

CONSTITUTION: Oil and fat (e.g. tuna oil) is reacted with a lipase such as of Pseudomonas 
fluorescens and the reaction is carried out at 30° C for 5hr and at room temperature for 
1 6hr and at 5° C for 24hr under stirring while step by step lowering the temperature from 
30° C to 5° C to provide the objective partial glyceride containing a highly unsaturated fatty 
acid comprising a monoglyceride and/or a diglyceride, extremely excellent in emulsion 
dispersibility to water system and stability and widely utilizable for emulsifier, medicines, 
foods for specific health and general food, etc., because of its biological activity. 
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111*111] m'n^. ^y-fey >o#:ffiTT-!J^-?— If 
^/y-ty KJr, ^y -fey :/ro^?ftTT-y^<— tf^ 

fflS^^^^y-fey K?r#5^t$r4#iti:i-5^ 

jc. ^'y-fey:^<7?ff^ET^?y^^•— tf^f^ffl^*. 3o*C;i» 

roiiiB«roiSf;ft'F«s?piii)i»SfiS^*a5^^^y-fey k^s^ 

mfp/igj»i§i«i$wia55^i/y-fey Kosjii:frffiicj;oT 
»f>ixfciaia^ffifpiiii!»Ki«-&^gi5^5-^^y-fey k^t-^a. 

[0 0 0 1 ] 

Wifi55^^y-fey K<^)S!it:&&STj«^^^y-fey K(7?ffl^tc 

[0 0 0 2] 

PAJ . K = f-'-^-y-:t^Bg (i^JlT FDHAJ 

[ 0 0 0 3 1 SifiT-ll, DHASr-e7^V*7'-fe/HC^ 



izmm L D H A 34{k:ft fp jcov ^T t < fmr^ 

iMMi-i, Mxtf350 inKT^Ky :/^^J|rS*LT<l**)15ing 

(DHAt LT^3. 8mgiS^^^^5^c:i-^/j^^^) ;4S|ig# 
t^feS. rttT-ti, ;taet4^^1-5lit*<7?DHAfi^ 

[0 0 04] ^ifoT. :taSt4?amii5^#T'#5fi(DD 
HASr«)^fi)cr47Klc:^^D-t-5fcfclciS, IL^t^^ttm^ 
ttfcDHA-gW?fifli^r?^^-rS!ti.^>i5$)5c iC-5,T% 

flit ^y-fe y >tco?M-g-!^ic*t)o. 1 %ro:^MfiiiK^iD 

X. rtjf L/£A5P3 200~240'CWiSrSTT-Sfc:^$-frT^ 
[0 00 5] L*^L. ±l5^^ftT-l4d>/i ^ WS?fiTT- 

u-T >s$^^^i'->>sg?*.t if©^ / ^y -fe y k«d°bK^ < 

SijtftSfOtClJfft, DHA. EPA/j:ir<Oii5S^gSlD 
-fen y->;^r£l-J:'9SliJt-f2)r t;i5SitT-fcS„ 

[ 0 0 0 6 ] ^rr-. m.'&-Q\t.m.^-.M^t^m^^mm^ 

^:^fe3!i5jig A,^-^^,^^ ro:&&T-Ji, ?*fliroAD7!Ki^ 

y-ty KtSDTK^^fif^tL. TM^^^ 
co^yi/y-ty K^^s^igt'Sr tis^nx-fos. 
[0 0 0 7] lUSt.ii'^lili^'y-fey 

SJS;^E?Sli:^ o^/<i'7'y l^AJR ( Chromobacteriuni )R 
TJ«->:i— K^-^;^M ( Pseudomonas ) fti^(n>W^^^% 
40 (Oy^N-— tfiSrfflV>T^^y -fen y v';;^SJ^;^?f 5 i:. *«)70 
/ y -Ir y Ki5gffl-r 5 r ir ?r$S^ (JAOCS. Vo 
1.67, no. 11, 1990, JAOCS, Vol.68, no. 1, 1991) LT 

DHA, Ktt\i(n%^y^mm}m.^^^ 

[0 00 8] 

[l6?^*Sft?SttJ;5ti-5Slg] *|8B^I4, ilfefA, if^) 

■fey >&i;'>ft<D*SriiipfiLT, iL^iif^ffltri-cn, 

5«7 ;i»o, iiig^lg?0lllKKSriSij|gtc-tWt5Sl5^i/y-t 
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V K»Mjt:^ft 5 ^<!:^S Soil's. 
[0 0 0 9] 

lo 0 1 ol l-^ii?-^, mt\z. /D-tyv 

««^i&fDiiiiteKSi^*«a55J^^y-i?y Krosi3t;^ffi-cfe 

[0 0 1 il rSfli^y fe'T'JDTK 

[0 0 121 i^T-, u^i^'v-tv h-tit. ^y^^y-fe 
y h'Rxfyxit'Ji^ y -fe y Kf *> o , ^tsfpsiJi^Sf 

L< (*T7=3f- K>i$3lfim?5W,m^*:'*i*^*tf ^^^^ 
[0 0 13] KJLT. *ll?^^&f¥*liU^lftl^-r«>o *|g?^X- 

tfStE;iSf«(cy f&j!)o^. 3o'c?5^f>5'C*-c©|i^w 

|;:^-*|;i?^iPL7'iyi5t,i>'y-feD y ->;^R)S;?rtT 9 r i: i:: 
5. *^PJT-(7)g|!53^i/ y -t y K i: \-'Ji''V±'J h'SX 

^<D^v±v h\ ip*5. i^^^y-fey K«L<(4*y:/y 
•ty h\ :xi4v?i^y±y Kt^y^y-ty Kirwzs^iKi 

^ K>K (20 : 4) , EPA (20 : 5 ) , Rt^DHA 
(22 : 6) /ii:*;ii5^tf 

[0 0 14] ^hiz^ ^^mxommt^s mm'is)if& 
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A3o%]jji±^^tftoT'fc5. m^\i. -^if^s *y 

[0 0 15] Lfc;45oT, iftS^^afpfliteifiii-^^ai^^ 
gft LT^tfv'^'y -fey K^L<i4^-yi/y-try vy,\t 

10 flg. ^y-fey >S05'>fflO*Sr-gtf^SfK?rttS?SJ^*sft1- 
[0 0 16] *^0jT'fflv^?) y t?i4. m7L\t'y=^- 

Y^-yy^ ( Pseudomonas )iS(Cil1-.5%:^iiia^g3y 

K•=E■:^>^ • 7 >'U:^V ;^ ( Pseudomonas fluoresce 

nee) roy/-?-- tf (^B^SS m) , y/-?-- IfAK) , 
i/i— K^-^^^S ( Pseudomonas sp. ) (7? y / '— ^ 
(«) . y/-;— fe*P) ^;45^(f PjJlS. 

[0 0 1 7] rntroy/^-ifwttfflJl^Jgtt^rt^sST- 
tii^^bs, gjE^k^j (tJiJxLlir. -fe7>r h^-fe^^s/;?^ 
(c:@^{kLfcy/>°— ir'^ffifflLT , #1- 

tt'iv^ » (hy^y-fey K) imoi (i*rt 

Xs :/y -fe y >2~5iiiol *DX> SfSiiffil g^ybU20 

o~io, ooouw y fe'^ftfflf ^ t /i^T-t * 
fc. 7k:»»i:ioi,NTi4. Fiixif. m (t-y^y-try K) 

5 g(cMtT10~500 iuU if* L< (410-200 ^1 *D 

[0 0 18] SJJ;(4, ft'^ii'Jff 5. -r?iit)*,. 
»c, ^y-fe y >(7)#STT-y /^•— ^Srf^ffl$-ar> 30ti!i^ 
1 5 t;*T-g:lig6<)»c£S^T(f 'ids t) y ir n y 

^tV\ iJctilSfi (15~25t:) T'leBtPB-JSiSSr^T^. SI- 

# fjnfcSJSfS* 5 ^ic;^*p LT:24~i2oi^Bgs)^;Srff 
[0019] Rmm^<omm^h-^s.-^fmmmf&% 

40 m^\t. 7;i';t7 yilftK)t> ig^J?g'*5JiBfe^l-J;'5^7 
y^-. ^-t ho:^^^>&^J-J:9n5o DHA^ri^ 

L, miri/y iry >cofffiT> y ^^-if 2rfflv^T y 
•fen y i/xSrtr 7. 
[0 0 2 0] tUioh. WBIIC, y/-?-- if (0iJ;i(4:^^r 
y'^T ^¥ '•>])> K7V^ ( Candida cylindracea ) (D 
yy<— Srf^ffl^F1i:T30'C~40'CT'15~70B#FBiaD7K 
50 5}<l?SJSSrm\ ^&T-&m'im^m^^V±V KSr 
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[0 0 2 1 1 ijci-s '#bii^is^ts?oflia^i^i^^^'^ 

>^ ( Pseudomonas fluorescens) W U ^ (^SSijl 

(^) . .!J/<— IfAK) , v^rL-K^^^^JS ( Pseudomo 
nassp") ^ (*tc) , y^'?-- IrP) 

10 0 2 2] lilSf5J«T, Jii)!^Kiafi)tW:»«f^cov^X(4. 
KS^^tCDH A Sr40~50%^t-r5 DH AiS^*-:^^^ !J 

ir y Ky45#?jn5o rroi^^y-fey K^fflv^-CZlHliO 

y/N'-ifSJSIrft5^t(cJ;'9> J: "9 DH A^ftroiav> 
K(4, 5r£;SjS/!)^?5T/u* y?5tif. 

[0 0 2 3] croj; ^l-l-tlf fjtbfciSS'PtaSiBiBS®? 
j^^^tP^^^yi^iJ Kli. iitr^y^^y-fey ksu= 

DHA. EPAfit'<o»&^mfnmmmt:m,mm^ 

[0 0 2 4] 

[^iEt^iJl JUT. 3^?|B^?r^Jl5F'Jl::<t'5ll^A<$6^l-iji 

mi&mi) -^/ojft : 184.2. EPA: 5. 

8%, DHA : 23.3%) lOOgt ^y "fe y >20g(^ vL-ifC 
1 : 2) StJ!^S7K5mlSr-&tpRJf^*l-->^- K*-^-:^ 
• y jU7t-\yyty^ ( Pseudomonas fluorescens ) <D V 

/■?— e ^^mmm m) y^-^-^AK. 26,8ooi)/g)«r 

r£;i430t-t-5B#rBl, MiU-X-iemNi. ^>:v^T•5'CT•24^Bg 

[0 0 2 5] ^#e>Jxfc5l£:;zi?S?riiftS®t, i'P^n 
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> : ^ D D dv/Ui^ : (50 : 20 : 0. 5(v/v)) 

(i h y i/y -fe y k (to 26. i%, reas®? (ffa) e. 8%, 
-^i/y-ty K (DG) 33.0%, ^-y^^y-ty k (mg) 34. i 

% (fi»%) T-fcofc. 

[00261 ^(ox^ h y / y -fe y k<7^**)7o%a5 
*y ^'y-iry KXt^^v^yy-fey Ki-^^x-tsct^^i:, 

K, ^y^^y-ty KA^b'iS^^y-fey K^l-&»90.8g «r 
[0 0 2 7] EPA 5.7%. DHA24.6%-C 

/£< TteOmg (DHAi LTU.Bmg) Oj^.i)PdS^«gT-fo 

20 ofc. r:ofUt;SiJfi5'CS.t/25'C-C60BrBmiti*^*tT 

[0 0 2 81 [||JSf!l2] ^^^o?S (>r>{k<Bi : 184.2, 
E PA : 5. 8%. DHA : 23.3%) lOOg, * lOOgX 
rj^^'yT ^ • 'y)) "y yy'y^ ( Candida cylindrac 
ea) (Oy/-;— fe' (») S^x y^-?-- IfOF. 360, 

OOOU/g) 0.2g7!i^f,7i^)SJtxZSr<55r«i*t/<cASP530'C-t?16 

[0 0 2 9] !I>^V^T-. B^Rft^fSTl-b y tf^-^tf^S 

2.1T'fcoft. ) BSJD7K^^fl?jftA'bjg8!ILfcJli 
IKKSrT;u*yi!ft5Sfet'J:oT7KS(3|^*L. KS^IS 
^□fliWSeiiSi^^y -ty K^33.5g (115?^33.5%) »fc. 

^:(7?i^*, MIWK't'tOEPAttS. 1%, DHA«4 
40 7.8%-C'fcofc. tfc, ^JgfiJl tl5)1flC^-t hD;^dr 

(TG) 85.3%, v^^y-fey K (DG) 12.9%. ^ y y "fe 
y K (MG) 1.8%X'fco7t. 

100 3 0J v-ci/ hS-5-#i30g y /j V /w'/j 
7i^<?p-7 i>^77^-lcJ;i9 3.5gv^^^y-fey K®:»^ 

X'^^LIt, ^(Oifeft, EPAI44. 1%. DHAH53.2 
%T'*)ofc. 

50 [0 0 3 1] HkiZ. nbfltii^if'J±V V'3g 
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y>-0.4g (*>'HtT-l : 1) RXlM^Tk lS0^1 it 
trSlS5KlCv' = — K^-t-;^ • 7/V^U'->-fe>'^ (Pseudo 
monasfluorescens ) <D])y<—^ (^»S!lPi (t*) 0 
^AK. 26. 800U/g)5r 1.5001) {^~yh) DU:x.. 

[00 3 2] ^btiitRjiiMi^mmi tmm\u^ 

^ltTG18.8%, FFA6.5%, DG 49. 0%, MG 25. 7% 
(fiS%) T-fcofCo -v^am^V ^-^—^ JO 

->;^5f£;{CJ;i9iii^25%^//y-tr!J K (MG) 
[0 0 3 31 #t,*i-fcSf£;^j£=l'roiSBIIIiiKS?li7/i';(3 

±v K. ^/^^y-ty KTi^^'fcs^'y-by KJg-&ifei2.8g 
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[0 0 3 4] ^rWlg*, EPA 4.5%. DHA53.8%T' 

feofco ^|ibnfc^y-ty Kzi^fjii. i^.iisft l/c-v/ 

<T'b60mg (DHAt LX32.5mg) (D^isiP;*? pjggT-fco 
rOfL{k^Jl4 5'C&U!25t;-C6O0r^^»{*#LTt 

10 0 3 5] 

^^^^y-iry KSra^s<s^itT't^5r mms,. it 
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